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Description 

FONT DISPLAY METHOD USING A FONT 
DISPLAY CO-PROCESSOR TO 
ACCELERATE FONT DISPLAY 

Background of Invention 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a font display method, 
and more particularly, to a font display method using a 
font display co-processor to accelerate font display. 

[0003] 2. Description of the Prior Art 

[0004] E-mails and messages are popular communication media 
in the modern information-oriented society. We get infor- 
mation by reading the words on the screen of a PDA or a 
computer. Particularly, the styles of the displayed words 
evoke feelings in a reader. Thus, the fonts in an e-mail or 
a message, like spice in food, become important to in- 
crease communication amusement. 

[0005] Conventionally, the fonts displayed on the screen of a 



PDA, a computer, a mobile phone, or the like are rendered 
directly by the baseband CPU on the font codes of each 
application. The application can be Man-Machine interface 
(MMI), Short Message Service (SMS), E-mail, and so forth. 
The baseband CPU has a memory to store some tables, 
and the font codes are transformed to bitmaps according 
to these tables and finally shown on the screen of a dis- 
play module. 

[0006] Please refer to Fig.l, which illustrates a memory 10 of a 
baseband CPU having three transformation tables for font 
display according to the prior art. The memory 10 com- 
prises a mapping table 12, a font bitmap table 14, and a 
font code table 16. The font information carrying the sig- 
nals of the font to be displayed is input into the baseband 
CPU first. However, the display module requires a bitmap 
data form. Therefore, font information should be trans- 
formed to a bitmap, and the transformation procedure is 
performed according to three tables in the memory 10. 
The font code table 16 corresponds font information to a 
plurality of font codes, the mapping table 12 corresponds 
a plurality of font codes to a plurality of font indexes, and 
the font bitmap table 14 corresponds the font indexes to 
the bitmaps. 



[0007] When a baseband CPU receives font information, tlie 

baseband CPU transforms tlie font information into a font 
code according to tlie font code table 16 first. Then the 
font code is corresponded to a font index according to the 
mapping table 12. Finally, the font index is transformed to 
a bitmap and the bitmap representing the original font is 
displayed on the screen of a display module. 

[0008] However, a baseband CPU is not a powerful processor and 
is used mainly to perform tasks such as voice encoding 
and decoding, signal transmission and reception, and sig- 
nal synchronization. Therefore, the font-displaying task is 
placed at a lower priority than those tasks. As a result, the 
response time of a font displaying task will be degraded 
when the baseband CPU is dealing with other high priority 
tasks. Further more, it will be even more difficult to have a 
font displaying fancier and advanced special effects on a 
mobile phone due to the limited baseband CPU computa- 
tion power and the low priority assignment of font- 
displaying task. 
Summary of Invention 

[0009] It is therefore an objective of the claimed invention to 

provide a font display method in order to solve the above- 
mentioned problems. 



[0010] According to the claimed invention, a font display metliod 
utilizes a system CPU and a font display co-processor to 
accelerate font display. Font information is transmitted 
from the system CPU to the co-processor. A mapping ta- 
ble and a font bitmap table are loaded into the font dis- 
play co-processor. The font display co-processor corre- 
sponds the font information to a font index according to 
the mapping table. Next, the font display co-processor 
corresponds the font index to a font bitmap according to 
the font bitmap table. Finally, the font display co- 
processor transmits the font bitmap to a display module. 

[0011] A device utilizing the present invention includes a system 
CPU for overall operations of the device and a font display 
co-processor to accelerate font display. The font display 
co-processor includes a memory, a processing unit, a re- 
ceiving unit, and a transforming unit. The memory is used 
to store font information, a mapping table, and a font 
bitmap table. The processing unit electrically connects to 
the memory and is used to load the font information, the 
mapping table, and the font bitmap table to the memory. 
The receiving unit electrically connects to the system CPU 
to receive the font information from the system CPU. The 
transforming unit electrically connects to the memory and 



the receiving unit for transforming tlie font information 
into a font code, or transforming a font code into a font 
index, or transforming a font index to a font bitmap. 
[0012] Tliese and otiier objectives of tlie present invention will no 
doubt become obvious to those of ordinary skill in the art 
after reading the following detailed description of the pre- 
ferred embodiment that is illustrated in the various fig- 
ures and drawings. 
Brief Description of Drawings 

[0013] Fig.l illustrates a memory of a baseband CPU having three 
transformation tables for font display according to the 
prior art. 

[0014] Fig. 2 illustrates a font display system according to the 

present invention. 
[0015] Fig. 3 illustrates another font display system according to 

the present invention. 
[0016] Fig. 4 illustrates another font display system according to 

the present invention. 
[0017] Fig. 5 illustrates the flow chart of the font display method 

of Fig. 2. 

[0018] Fig. 6 illustrates the flow chart of the font display method 
of Fig. 3. 

[0019] Fig. 7 illustrates a font display co-processor according to 



the present invention. 
Detailed Description 

[0020] Please refer to Fig. 2 tliat illustrates a first embodiment of 
a font display system 20 according to the present inven- 
tion. The font display system 20 comprises memory 10 
and 11, a baseband CPU 22, a font display co-processor 
24, and a display module 26. The memory 10 comprises a 
mapping table 12, a font bitmap table 14, and a font code 
table 16. The memory 11 comprises a mapping table 12a 
and a font bitmap table 14a. Unlike a conventional 
method, the present invention exploits a font display co- 
processor 24 cooperating with the system baseband CPU 
22 to process the font information. When started up, the 
mapping table 12a and the font bitmap table 14a are 
loaded into the memory 11 from the memory 10. The 
baseband CPU 22 receives font information and decodes 
the font information into a font code according to the font 
code table 16 in the memory 10. Next, the font code sent 
to the font display co-processor is transformed to a font 
index according to the mapping table 12a. The font index 
is transformed to a bitmap according to the bitmap table 
14a. Then, the co-processor to locates the bitmap of the 
font and then adds some special effects to the bitmap be- 



fore delivering tlie bitmap to tlie display module 26. When 
an AP (application) requests to display text on a screen, 
the baseband CPU only has to prepare and send the font 
code, the mapping table, and the bitmap table to the font 
display co-processor 24. After that, the baseband CPU 22 
is released from the font displaying task and can resume 
the other high priority tasks. 
[0021] Please refer to Fig. 3. Fig. 3 illustrates a second embodi- 
ment of a font display system 30 according to the present 
invention. The font display system 20 comprises memory 
10 and 13, a baseband system CPU 22, a font display co- 
processor 24, and a display module 26. The memory 10 
comprises a mapping table 12, a font bitmap table 14, 
and a font code table 16. The memory 13 comprises a 
mapping table 12b, a font bitmap table 14b, and a font 
code table 16b. The mapping table 12, the font bitmap 
table 14, and the font code table 16 are maintained in the 
host (such as a mobile phone, a hand-held device, a PDA, 
a computer, etc.). These tables can be modified or re- 
placed when it is necessary. When started up or during an 
AP request, the mapping table 12b, the font bitmap table 
14b, and the font code table 16b are loaded into the 
memory 13 of the font display co-processor 24. 



[0022] Since all the tables in the baseband CPU 22 have been 

transferred to the font display co-processor 24, when an 
AP requests to display text on a screen, the baseband CPU 
22 directly delivers received font information to the font 
display co-processor 24. The font information is then 
transformed into a bitmap by the font display co- 
processor 24 according to the procedure mentioned 
above and finally shown on the screen of the display 
module 26. Notice that the font display co-processor 24 
can add special effects to the bitmaps before rendering 
them to the display module 26. The second embodiment 
of the present invention not only reduces the workload of 
the baseband CPU 22 but also dramatically reduces the AP 
programming effort as the AP only needs to command the 
baseband CPU 22 to pass font information. It should also 
be noted that the double-mapping implementation for 
fetching font bitmaps in the present invention provides 
the freedom for customizing the font sets stored in the 
memory and for randomly accessing the bitmaps of those 
font sets. 

[0023] Please refer to Fig. 4, which illustrates a third embodiment 
of a font display system 40 according to the present in- 
vention. The font display system 40 comprises memory 15 



and 17, a system baseband CPU 22, a font display co- 
processor 24, and a display module 26. The memory 15 
comprises a mapping table 12 and a font bitmap table 14. 
The memory 17 comprises a mapping table 12c and a font 
bitmap table 14c. In this case, it is supposed that all stan- 
dard font sets are stored in the memory 15 and 17 and 
there is no need to store the font code in the memory. In- 
stead, the mapping table is used to store the font code. 
The font codes as well as the font bitmaps in the bitmap 
table are stored in the same order that follows the se- 
quence of the font sets defined by the standard. There- 
fore, by simply decoding a font code received, the font 
display co-processor 24 will be able to locate the associ- 
ated font bitmap from the bitmap table by directly count- 
ing the relative location of the font code in the mapping 
table. 

[0024] Please refer to Fig. 5 that illustrates a flow chart of the first 
embodiment of the font display method according to the 
present invention. The font display method utilizes a font 
display co-processor that cooperates with a baseband 
CPU to accelerate font display and reduce the workload of 
the baseband CPU. The baseband CPU is used to prepare 
and send the font data to the font display co-processor 



when an AP requests to display text on a screen. The 
memory of the baseband CPU stores a font code table, a 
mapping table, and a font bitmap table. In step 100, the 
font display co-processor fetches font information from a 
baseband CPU. In step 110, a mapping table, a font 
bitmap table, and a font code table are loaded to the font 
display co-processor. In step 120, the font information is 
corresponded to a font code according to the font code 
table. In step 130, the font code is corresponded to a font 
index according to the mapping table. In step 140, the 
font index is corresponded to a font bitmap according to 
the font bitmap table. In step 150, some special effects, 
such as colorful fonts, animation fonts, and 3D fonts, etc., 
may be added to the font bitmap. In step 160, the font 
bitmap is loaded into a display memory. In the last step 
170, the font bitmap is displayed on a display. 
[0025] Please refer to Fig. 6, which illustrates a flow chart of the 
second embodiment of the font display method according 
to the present invention. The second embodiment of the 
font display method also takes advantages of a font dis- 
play co-processor to accelerate font display. Moreover, in 
the second embodiment, all standard font sets have been 
stored in the memory of the baseband CPU and the font 



display co-processor, so there is no need to store tlie font 
code table in the memory. Therefore, the memory of the 
baseband CPU stores a mapping table and a font bitmap 
table. The mapping table is used to store the font code. 
The font codes as well as the font bitmaps in the font 
bitmap table are stored in the same order that follows a 
predefined sequence of the font sets. By simply decoding 
a font code received, the font display co-processor will be 
able to locate the associated font bitmap from the bitmap 
table by directly counting the relative location of the font 
code in the mapping table. The flow of the second em- 
bodiment of the font display method is described as fol- 
lows: 

[0026] Step 200: a font display co-processor fetches a font code 
from a baseband CPU. 

[0027] Step 210: load a mapping table and a font bitmap table to 
the font display co-processor. 

[0028] Step 220: correspond the font code to a font index ac- 
cording to the mapping table. 

[0029] Step 230: correspond a font index to a font bitmap ac- 
cording to the font bitmap table. 

[0030] Step 240: add some special effects, such as colorful fonts, 
animation fonts, and 3D fonts, etc., to the font bitmap. 



[0031] Step 250: load the font bitmap to a display memory. 

[0032] Step 260: display the font bitmap on a display. 

[0033] Please refer to Fig. 7. Fig. 7 illustrates a font display co- 
processor 50 according to the present invention. The font 
display co-processor 20 cooperates with a system base- 
band CPU 22 and connects to a display module 26. The 
font display co-processor 50 comprises a receiving unit 
32, a memory 34, a processing unit 36, a transforming 
unit 38, and optionally an effect making unit 37. The 
memory 34 is used to store a font code table, a mapping 
table, and a font bitmap table. The processing unit 36 
electrically connected to the memory 34 is used to load 
the font code table, the mapping table, and the font 
bitmap table to the memory 34. The receiving unit 32 is 
used to receive font information or font data from the 
baseband CPU 22. The transforming unit 38 electrically 
connected to the memory 34 and the receiving unit 32 
transforms the font information into a font code, trans- 
forms a font code into a font index, or transforms a font 
index to a font bitmap. The effect making unit 37 may be 
used to add some special effects, such as colorful fonts, 
animation fonts, and 3D fonts, to the font bitmap. In 



summary, the receiving unit 32 is used to execute the 
step 100 in Fig. 5 and the step 200 in Fig. 6. The process- 
ing unit 36 and the memory 34 are used to execute the 
step 110 in Fig. 5 and the step 210 in Fig. 6. The trans- 
forming unit 38 and the memory 34 execute the steps 
120, 130, and 140 in Fig. 5 and the steps 220 and 230 in 
Fig. 6. The effect mal<ing unit 37 is used to execute the 
step 150 in Fig. 5 and the step 240 in Fig. 6. The display 
module 26 implements the step 160 in Fig. 5 and the step 
250 in Fig. 6. 

[0034] In the prior art, the font display is implemented by using a 
system baseband CPU. However, the baseband CPU is not 
a powerful processor for font display. The response time 
of font displaying task will be degraded when the base- 
band CPU is dealing with other high priority tasks, such as 
voice encoding and decoding, signal transmission and re- 
ception, and signal synchronization. Furthermore, it will 
be even more difficult to have fancier and advanced spe- 
cial effects for the font display, due to the limited base- 
band CPU computation power and the low priority assign- 
ment of font display task. 

[0035] In the present invention, a font display co-processor co- 
operating with a system baseband CPU and a font display 



method using a font display co-processor to accelerate 
font display are presented. The baseband CPU of the 
present invention functions as a system processor and is 
used mainly to perform tasks such as voice encoding and 
decoding, signal transmission and reception, and signal 
synchronization. Unlike the conventional method, the 
present invention exploits a co-processor to process font 
data and to output the bitmaps to the display module. 
This will not only reduce the workload for the system 
baseband CPU, but will also accelerate font display on the 
display module. Furthermore, the extra computational 
power provided by the co-processor delivers the flexibility 
to add fancier features to the fonts displayed, such as col- 
orful fonts, animation fonts, 3D fonts, and so forth. 
Hence, the system manufacturers are able to design 
fancier MMI and other font displaying applications to dis- 
tinguish themselves from the others using a conventional 
baseband CPU implementation. Therefore, the present in- 
vention has the advantages of accelerating font display 
and improving font effects. 
[0036] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 



ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



